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a. sblas&kOLi To develop procedures and to establish microbiological 
screens for the evaluation of new, nature-identical preservatives 
as replacements for and/or as adjuncts to propylparaben. 


B. Status: 


1. FfrM* l 

Four coznpounds, 1-carvone, d-carvone, carvacrol and citronellol 
were tested in a preliminary set of agar inclusion screens to 
determine the relative antimicrobial activities of each of 
these nature-identical compounds compared to the standard 
propylparaben control (8 500 )ig/ml> . £. llGhanform^s and £. 

coaculans served as the target organisms. The initial results 
indicated that while 100 pg/ml carvacrol was sufficient to 
result in a total inhibition of growth, 500 Jig/ml of citro¬ 
nellol were needed to produce the same effect. The two isomers 
of carvone were not found to be good candidates for further 
study since they were observed to be ineffective in this assay 
below 5000 |ig/ml. 

As a result of these observations, both carvacrol and citro¬ 
nellol were subsequently tested in the Phase I shake-flask 
assay in order to more accurately assess the efficacy of these 
compounds against £. coaculans . Half-maximal inhibition of 
growth was attained at 100 Mg/ml with cavacrol while total 
inhibition of growth was attained with 250 Jig/ml citronellol. 

Additional Phase I dose-response experiments were also 
performed to more thoroughly evaluate the efficacy of the p- 
ionone derivative, p-cyclocitrylidene acetic acid (P-CAA). One 
hundred Jlg/ml (5-CAA was found to be the minimal inhibitory dose 
against £. coacmlans over the 24-hour duration of these experi¬ 
ments. However, it is still unclear whether p-CAA acts 
primarily as a bacteriostatic or bactericidal agent even though 
a drop in the OD c5e was noted after 24 hours of exposure to 150 

Jig/ml. 

2. ?h a£ # XU gg a OT& l 

It was previously reported that 300 was the minimum 

inhibitory concentration of P-CAA when tested in 5-liter 
fermentors using fresh, production SEL incubated at 42°G (a 
temperature which is somewhat lower than the average opera¬ 
tional temperatures of the production lines at Park 500) . To 
examine this further, an experiment was conducted to see if the 
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minimal inhibitory dose of {J-CAA could be lowered by applying 
this compound under conditions which more closely resemble 
those of the upstream portion of the Park 500 process. In 
pursuit of this, various doses of {J-CAA were added to SELs pre¬ 
heated to 55°C and then incubated at 42°C in laboratory fermen- 
tors to encourage spoilage. The results demonstrated that 
spoilage of the SELs pre-heated to 55°G could be inhibited by 
150 [lg/ml JJ-CAA over the first 24 hours of incubation while 300 
|lg/ml were required previously. 

C. Conclusions : None to be reported at this time. 

D. glams ; 

1. Continue Phase I screening of the appropriate preservative 
candidates. 

2. Determine the minimal inhibitory concentrations for carvacrol 
and citronellol in the Phase I shake-flask assay. 

3. Resolve the mode of action of p-CAA in additional time course 
studies. 

4. Continue evaluation of prospective preservatives in the SEL- 
based Phase III fermentor assay. 

5. Determine the process conditions under which application of a 
preservative results in optimum efficacy. 

E. References : 

1. Tenhet, S. Notebook No. 8281, pp. 111-114. 

2. Teng / D. Notebook No. 8788, pp. 38, 39. 


IZ. TOBACCQ Wtg R Qglg M gy 

A. Objective : To develop methods and to evaluate the microflora resi¬ 
dent in tobacco materials. 

B. Status : 

1. Project ART : 

Nine liquid samples obtained from the ART process water 
scrubber were submitted by Dick Howe for microbial analysis. 
The samples were plated, incubated and analyzed using the 
standard operating procedures employed in this laboratory. No 
bacteria, yeast or mold were observed after 24, 48, 72 and 96 
hours of incubation. A memo documenting these findings is 
currently in preparation. 

C. Conclusions : ART process water from the scrubber does not contain 
bacteria, yeast or mold after 4 days of incubation at optimal 
growth temperatures. 
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D. Plans : 

1. To submit a proposal to study the microbiological characteris¬ 
tics of selected dry flavors. 

2. To continue to develop procedures for the use of the 
BactometerQ for the quantitation of bacteria in tobacco 
materials. 

3. To support an evaluation of the microbiology of four ART model 
systems stored under jungle (32°C/85% RH) and desert (43°C/15% 
RH) conditions. 

K. References ; 

1. Jones, J. Notebook No. 8590 r p. 109. 
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